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What is claimed is: 

i. A c\plenientary MOS semiconductor device having an S- 
channel MOS transistor, a F-channel MOS transistor and a resistor, 
wherein a cor.ducVv3.ty type of a gate electrode of the N-channel 
MOS transistor is ?X?e, and a conductivity type of a gate electrode 
of the p-channel MOS \ransistor is p-type. 

2 .. A compiementary\s semiconductor device according to claim 

1, wherein the P-type gate 

and the P-type gate electrodeVf the ?-channai MOS transistor each 
comprise a single layer of f irV polycrystalline silicon having 
a film thickness in a range of 20c\a to 6000 A and including boron 
or 3F 2 with an impurity concentratio\of 1 x 10" atom s/err or more. 

3- h complementary MOS semiconductor device according to claim 
1, wherein the P-type gate electrode of the N-channel KOS transistor 
and the F-type gate electrode of the P-chsr.nel MOS transistor each 
have a polycide structure comprising a lamination of first 
polycrystalline silicon having a film thickness in a range of 1000 
A to 4 000 A and including bcron or BF 2 with an impurity concentration 
of 1 x 1C 19 atoms/cm 2 ^r more and first high welting point metal 
siiicide selected from the group consisting of molybdenum silicide, 
tungsten silicide, titanium silicide, and platinum silicide, with 
a film thickness in a range cf 500 A to 25C0 A. 



5. A complementary MOS semiconductor device according to claim 
1, wherein the resistor is second poiycrystaiiine silicon having 
a film thickness in a range of 500 A to 2000 A- 

6. h ccmplemer.tary-MOS semiconductor device according to claim 
1, wherein the resistor is a thin film metal transistor forced from 
one selected from the croup consisting of Hi-Cr alloy, Cr-SiO alloy, 
molybdenum silicide, and (3-ferrite silicde and has a film thickness 

in a range of ICO A to 300 A. 

7.. & complementary MOS semiconductor device according to 
claim; 1 , wherein the resistor comprising the first 
or the second poiycrystaiiine silicon contains phosphorous or 
arsenic with an impurity concentration of 1x10" to 9 x 10 ie atoms/cm 3 
and includes a first N-type transistor of a relatively low 
concentration having a sheet resistance in an order of several 
kQ/squars to several tens of kO/square. 

3. A complementary MOS semiconductor device according to 
claim 1 * ■ j_ wherein the resistor comprising the first 
or the second polycrystaliine silicon contains phosphorous or 
arsenic with an impurity concentration of 1 x 10 l » atoms/cm 5 or more 
and includes a second N-type transistor of a relatively high 
concentration having a sheet resistance in er. order of about 100 
a/square to several hundreds of Q/square and a temperature 



coefficient in an order cf several hundreds of ppm/ e C to about 100C 
pom/ °c. 

9. A complementary K03 semiconductor device according to • 
claim. I ■/ wherein the resistor comprising the first 

or che second poly-crystalline silicon contains boron or 3c 2 with 
an impurity concentration of 1 x 10 14 to 9 x 10 1£ atoms/cm 3 and includes 
a first P-type transistor of a relatively low concentration having 
a sheet resistance in an order of several left/square to several tens 
of kCi/square. 

10 . A complementary XOS semiconductor device according to .. 
.claim- 1 , wherein the resistor comprising the first 

or the second polycrystalline silicon contains boron or BF 2 with 
an impurity concentration of 1 x 10 19 atoms/cm 3 or more and includes 
a second P-type transistor of a relatively high concentration having 
a sheet resistance in an order of several hundreds of Q/square to 
about 1 kfi/square and a temperature coefficient in an order of 
several hundreds of ppm/°C to a bout 1000 ppm/ 3 C. 

11 . $ complementary MOS semiconductor device according to 
ciaxw i , therein the N-channel MOS transistor and the 

?-channel MOB transistor include a KOS transistor having a first 
structure of a\ingle drain structure comprising a diffusion layer 
with a high impunity concentration in which a source and a drain 
overlap the P-typeSoate electrode in a planar manner. 

12. A complementary MOS semiconductor device according to 



. claim 1 wherein tha N-chanr.el H05 transistor and the 

?-channel MOS translator include a MOS transistor having a second 
structure comprising a diffusion layer with a low impurity 
concentration in which only the drain side thereof overlaps the 
P-type gate electrode in a planar manner or both the source and 
drain sides thereof overlap the ?-ty?e gate electrode in the planar 
manner and a diffusion layer with a high impurity concentration 
in which only the drain side thereof does not overlap the P-type 
gaze electrode in the planar manner or both the source and drain 
sides thereof do not overlap the P-type gate electrode in the planar 



manner'. 



13. A complementary MOS semiconductor device according to 
• claim 1 , wherein the N-channel MOS transistor and the 
?-charmei MOS transistor include a MOS transistor having a third 
structure comprising a diffusion layer with a low impurity 
concentration in which only the drain side thereof overlaps the 
P- ty pe gate electrode in a planar' manner or both the source and 
drain side thereof overlap the P-type gate electrode in the plan 
manner and a diffusion layer with a high impurity concentrati 
in which only the drain side thereof does not overlap the F-type 
gate electrode in the planar manner or both the source and drain 
sides thereof do not overlap the ?-type gate electrode in the plar.ar 
manner, and an insulating film between the diffusion layer with 
a high impurity concentration and the P-type gate electrode has 



planar 
.on 



a film rhickness thicker than that of a gate insulating film- 

U. h complementary MOS semiconductor device according to . • 
claim 1 , wherein the N-channei KOS transistor and the 
P-channei MOS transistor include a HOS transistor having a fourth 
structure comprising a diffusion layer with a high impurity 
concretion in which both the source and the drain overlap the 
P-tyo. electrode in a planar manner and a diffusion layer with 
a low purity concentration in which only the drain side thereof 
or both the source and dr.in sides thereof diffuse further on the 
channel side to overlap the P-typ. gate electrode in the planar 
warmer-. — — — — — — — - 




15. A ccm?le\entary MC3 semiconductor device according to 

claim 1 " Y wherein ' in the N - Channel M ° 5 ~ ransisto= ' 
a channel in which a t^eshold voltage is in enhancement is a buried 

channel . 

16. A complementary^ semiconductor device according to 
claim 1 ., wherein, in' the P-channel MOS transistor, 

a channel in which a rhreshold\lt 5 ge is in enhancement is a surface 
channel . 

17 . A comp iementary MOS semiconductor device according to 
r claim 1 • r wherein the low irr.purity concentration 

diffusion layers in the second structure MOS transistor, the third 
structure MOS transistor and the fourth structure KOS transistor 
use arsenic or phosphorous as an impurity with an impurity 




concentration of 1 x 10 ifi to 1 * 10" atoms /cm 3 in the N-channal MCS 
transistor and use boron or 5F 2 as the impurity with en impurity 
concentration of i * 1°" to 1 x 10- atoms/cm* in the P-chann.l MOS 
transistor, end the high impurity concentration diffusion layers 
in the first structure KOS transistor, the second structure MOS 
transistor, the third structure MOS transistor and the fourth 
structure MOS transistor use arsenic or phosphorous as the impurity 
with an iapurity concentration of . x 10 -o 1 x — 
more in the N-channal MOS transistor and uses boron or 3F 2 as the 
impurity with an impurity concentration of 1 * 10 16 to 1 x 10 1 ' 
atoms/cm 3 or more in the P-ehannal MOS transistor. 

13. A method of manufacturing a complementary KOS 
semiconductor device as claimed in .elaiir 1 

.. , - , comprising the steps of: 

forming wells for defining respective regions of an U-channel 
MOS transistor and a' F-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 

substrate; ~ 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 

semiconductor substrate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 
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selectively doping a low concentration N-type impurity into 

*i">ir to ^o^-n a first N-type ragior. 
the first poiyerysta.-ine siliwO.. .i-m ^o -o.m a 

m the first polycrystailine silicon film; 

selectively doping a high concentration P-type impurity into 
the first polycrystailine silicon film to form a first region 
in the first polycrystailine silicon film; 

doping a low concentration P-ty?e impurity into an entire 

j- - - ; ~« fc .* t ; ««« fiiT, ~ o forrr. a second 
region of the first po-ycrystai-^ne s.-.won ti.m 

P-type region in the first polycrystailine silicon film; 

forming a first insulating film on the first polycrystailine 

silicon film; 

patterning the first insulating film and the first 
polycrystailine silicon film to form a gate electrode and a wiring 
formed from the first ?-t y? e polycrystailine silicon region and 
a resistor forsed from the first N-type polycrystailine silicon 
region and the second P-type polycrystailine silicon region; 
selectively removing the first insulating film on th 



:he 



resistor; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-channei MOS transistor and 
a part or an entire region of the resistor formed from the first 
M-type polycrystailine silicon region; and 

doping a high concentration P-ty?a impurity into regions chat 
becor* a source and a drain of the r-channel MOS transistor ar.c 



a part or an entire region of the resistor forced fro* "-he second 
?-typa poiycrystailir.e silicon region. 

19. A method of manufacturing a complementary KCS 
semiconductor device as claimed in . ' ' • ^ m l > 
.., comprising the steps of: 

forming wells for defining respective regions of ar. N-channel 
MOS transistor and a ?-chann.l MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 

suostirate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming 'a first polycrystailine silicon film on the 
semiconductor substrate; 

doping a high concentration ?-type impurity into an entire 
region of the first P oiycrystalli/ne silicon film to form a first 
P-type region of a first polycrystallina silicon film; 

forming a high melting point metal silicide film or. the first 
poiycrystalline silicon film; 

forming a first insulating film on the high melting point metal 

silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first poiycrystalline silicon film or 
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the first p-type region to form a gate electrode and a wiring; 

forming a fourth insulating film on the semiconductor 
substrate; 

fcrming a second polycrystalline silicon film or. the fourth 

insulating film? 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
region in the second polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
P-type' region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-channsl MOS transistor and 

a part or an entire region of the resiscor formed from the first 

/ 

N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become a source and a" drain of the ?-channel KOS transistor and 
a part or an entire region of the resiscor formed from the second 
?-type polycrystalline silicon region. 

20. A method of manufacturing a complementary MOS 
se-iconductcr device as claimed in claim 1 

, comprising the steps of: 
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forming well, for defining respective region, of an N-channel 
XOS transistor and a P-channel M05 transistor ia a semiconductor 
substrate; 

forming an element isolating region or. the sari conductor 
substrate; 

feeing a gate insulating f iiir. on the semiconductor substrates- 
doping *« impurity for controlling a threshold value into the 

semiconductor substrate; 

_ ^ s - cr n^ivrvstaUine silicon film on the 

semiconductor substrate; 

doping a high concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a first 
?-type region of a first polycrystalline silicon filir.f 

•. forming a high melting point metal film on the first 
polycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts to the first' polycrystalline silicon film, 
to obtain a high malting point metal silicide film; 

forming a first insulating film on the high melting point metal 
silicide film; 

. patterning the first insulating film, the high melting point 
metal silicide film and the first polycrystalline silicon film of 
the first ?-type region to form a gate electrode and a wiring; 
fomir.g £ fourth insulating film on the semiconductor 



substra -e; 

farming a second poiycrystalline silicon film on the fourth 

insulating film; 

selectively doping a lew concentration N-type impurity into 
the second poiycrystalline silicon film to fom a first N-type 
region in the second poiycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
regior. of the second poiycrystalline silicon film to form a second 
F-type region in the second poiycrystalline silicon film; 

patterning the second poiycrystalline sxlicon film to form 
a resistor; 

doping a high concentration N-type impurity into regions that 
become a source and a drain of the N-cnannel MOS transistor and 
a part or an entire region of the resistor formed from the first 
N-type poiycrystalline silicon region; and 

doping a high concentration P-type ir.purity into regions that 
become a source and a. drain of the P-channel MCS transistor ana 
a part or an entire region of the resistor formed from the second 
p-type poiycrystalline silicon region. 

21. A method of manufacturing a complementary MOS 
semiconductor device as claimed in ■ • claim 1 

, comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 




substrate; 

forming an element isolating region cn "he semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 

semiconductor subst rate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first polycrystalline silicon film to form a first N~type region 
in the first polycrystalline silicon film; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to forsr. a first P-type region 
in the first polycrystalline silicon film; 

doping a low concentration P-type impurity into an entire 
region of the first polycrystalline silicon film to form a second 
P-type region in the first polycrystalline silicon film; 

forming a first insulating film on the first polycrystalline 
silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first P-type polycrystalline silicon region and 
a resistor forir.ed frora the first N-type polycrystalline silicon 
reaior. -and the second P-type polycrystalline silicon region; 
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selectively doping a low concentration N-type impurity into 
regions that become a source and a drain of the N-channel MOS 
transistor in the semiconductor substrate; and 

■ doping a low concentration P-type impurity into regions that 
cecome a source and a drain of the P-channel MCS transistor in the 
semiconductor substrate; 

...... depositing a third insulating film on the semiconductor 

substrate; 

etching the third insulating film by anisotropic dry etching 
to form a side spacer on a side wall of the first polycrystalline 
silicon fiim; 

selectively removing the first insulating film on the 
resistor; 

doping a high concentration N-type impurity into regions that 
become a source and * drain of the N-channel MCS transistor and 
a part or an entire region of the resistor formed from the first ■ 
N-tyoe region cf the first polycrystalline silicon; and 

doping a high concentration ?-type impurity into regions that 
become a source and a drain of the P-channel MOS transistor and 
a part or an entire region of the resistor formed from the second 
p_type region of the first polycrystalline silicon. 

22. A method of manufacturing a complementary iYOS 
semiconductor device as claimed in claim 1, • 

' ±, comprising the steps of; 




forming wells for defining respective regions cf an N-chanr.el 
MOS transistor and a P-channei MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value ir.to the 
semiconductor substrate; 

foming a first polycrystalline silicon film on the 
semiconductor substrate; 

•selectively doping a high concentration ?-type impurity into 
che first polycrystalline silicon film to form a first P-type region 
in the first polycrystalline silicon film; 

forming a first insulating film on the first polycrystalline 

silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to fprm a gate elactrode and a wiring 
formed from the first P-type polycrystalline silicon region and 
a resistor region formed from the region other than the first ?-type 
polycrystalline silicon film region; 

selectively removing the first insulating film on the resistor 
region; 

selectively doping a low concentration N-type impurity into 
regions that become a source and a drain of the N-channel MOS 
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transistor and ir.to the polycrystalline silicon film other than 
the first P-type polycrystalline silicon fiia region to form a lew 
concentration N-type source and drain and a first N-type region 
ir. the first polycrystalline silicon filmy 

selectively doping a low concentration P-type impurity into 
regions that become the source and the dram of the P-channel MOS 
transistor and ir.to the first polycrystalline silicon film other 
than the first P-typa polycrystalline silicon film region and the 
first N-type polycrystalline silicon film- region to forrr, a low 
concentration P-type source and drain and a second P-type region 
in the first polycrystalline silicon filra; 

depositing a third insulating film on the semiconductor 

substrate; 

etching the third insulating film by anisotropic cry etching 
to form a side spacer on a side wall cf the first polycrystalline 

silicon filir.; 

doping a high concentration 9- type impurity into regions that 
become the source and the drain of the N-channel HOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon; ar.d 

doping a high concentration P-type impurity into regions that 
become the source and the drain of the P-channel MCS transistor 
and e part or an entire region of the resistor formed from the second 
?-type region cf the first polycrystalline silicon. 
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23. A method of manufacturing a complementary MCS 
semiconductor device as claimed in " c^aim: 

, comprising -he steps of: 

forming veils for defining respective regions cf an N- channel 
MOS transistor and a ?-char.nel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
coping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type polycrystalline 
silicon region; 

forming a first insulating fflm on the first polycrystalline 

silicon film; 

patterning the first insulating film and the first 
polycrystalline silicon film to form a gate electrode and a wiring 
formed from the first polycrystalline silicon region; 

selectively doping a low concentration N-type impurity' into 
regions that become a. source and a drain cf the S-char.nel MOS 
transistor in the semiconductor substrate; 



selectively doping a low concentration ?-type impurity into 
regions that become the source and the drain of the F-char.nel MOS 
transistor in the semiconductor device; 

depositing a third insulating film on the semiconductor 

substrate; 

etching the third insulating- film by anisotropic dry etching 
to form a side spacer on a side wail of the first polycrystaliine 

silicon film; 

forming a second polycrystaliine silicon film on the 
semiconductor substrate; 

.selectively dcping a low concentration N-type impurity into 
rhe second polycrystaliine silicon film to form a first N-type 

impurity region; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystaliine silicon film to form a second 
P-type polycrystaliine silicon region; 

patterning the second polycrystaliine silicon film to form 

a resistor; 

selectively doping a high concentration N-type impurity into 
regions that become the source and the drain of the N-channei MOS 
transistor and s part or an entire region of the resistor formed 
from the first N-type region of the second polycrystaliine silicon; 
and 

selectively doping a high concentration ?-type impurity into 



region, that become the source and the drain of the P-cnannel HQS 
transistor and a part or an entire region of the resistor formed 
fro:, the sec or.d ?-type region of the second poiycrystalline silicon. 

24. A method of xanufacturing a complementary MOS 
semiconductor device as claimed in . . - clain- x ' • 
' , comprising the steps of: 

■~ forming wells for defining respective regions of an N-channel 
MOS transistor and a P^channel MCS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 

substrate ; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 

semiconductor substrate; 

forming a first poiycrystalline siliccr. film on the 

semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first colycrystailme silicon film to form a first N-type 
polvcrystaiiine silicon region r 

seiectively doping a high concentration P-type irr.purity into 
the first poiycrystalline silicon film to form a first P-type 
poiycrystalline silicon region; 

doping a low concentration P-type impurity into an entire 
region of the first poiycrystalline silicon film to form a second 



j 1 xiO i =$13 i.£J 0 Jtf 2 




p-type polycrystailine silicon region; 

forning a second insulating film on the first cclycrysraiiine 

silicon film; 

selectively removing the second insulating film or. the first 
p-ty?e region of the first pciycrystaliine silicon film; 

forming a high melting point metal silicide film cn the 
semiconductor substrate; 

selectively removing the high melting point metal silicide 
film on the patterned second insulating film and in the vicinity 
thereof; 

removing the patterned second insulating film; 

terming a first insulating film on the high melting point metal 
silicide film and the first polycrystailine silicon film; 

patterning the first insulating film, the first 
polycrystailine silicon film and the high melting point metal 
silicide film to form a gate electrode and a wiring formed from 
a lamination layer of the first ?-type region of the first 
polycrystailine silicon film and the high r.elting point metal 
silicide film and a resistor formed from the first R-type region 
and the second ?-type region of the first polycrystailine silicon 
film; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-char.nel MOS 
transistor in the semiconductor substrate; 
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selectively doping a low concentration P-ty?e impurity into 
regions that become the source and the drain of the P-channel MCS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the serr.i conductor 

substrate; 

etching the third insulating film by anisotropic cry etching 
to form side spacers on side walls of the first polycrystalline 
silicon film and the high melting point metal silicide film; 

selectively removing the first insulating film en the 
resistor; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the N-channel MOS transistor 
and a part or an entire region of the resistor formed from the first 
N-type polycrystalline silicon region; and 

doping a high concentration ?-type impurity into regions that 
become the source and the drain of the ?-channel MOS transistor 
and a part or an entire region of the resistor formed f rem the second 
P-typc polycrystalline silicon region. 

25. A method of. manufacturing a complementary MOS 
semiconductor device as claimed in • claim •• 1, . 

., comprising the steps of: 

forming wells for defining respective regions of an N-channel 
MCS transistor and a p-channel MCS transistor in a semiconductor 
substrate ; 



forming an element isolating region cn the semiconductor 
substrate; 

forming a gate instating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first poiycrystalline silicon film on the 

semiconductor substrate; 

selectively doping a high concentration P-type impurity into 
the first poiycrystaliine silicon film to form a first P-type 
poiycrystalline silicon region; 

•forming a second insulating film or. the first poiycrystalline 

silicon film; 

selectively removing the second insulating film on the first 
?-type region of the first poiycrystalline silicon film; 

forming a high melting point metal silicide film on the 

semiconductor substrate; 

selectively removing the high melting point metal silicide 
film cn the patterned second insulating film and in the vicinity 

thereof; _ 

removing the patterned second insulating film; 

forming a first insulating film on the high melting point metal 
silicide film and the first poiycrystaliine silicon film; 

patterning the first insulating film, the first 
poiycrystalline silicon film and the high melting point raetal 



silic.de film -.o for* a gate electrode and a wiring forced fro. 
a lamination layer of the first P-type region of -.he first 
polycrystalline silicon film and the high melting point *.t.l 
ailicice film and a resistor region forned from the region otner 
than the first P-type region of the first polycrystallir.e silicon 
film; 

^v,^ *. >c1 . < rsula^inq f iltn on the resistor 
selectively removing the fxrst ^nsuic-iw^ 

region; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel KOS 
transistor and the first noncrystalline silicon film other than 
rhe first P-t yP e region to form a low concentration S-type source 
and drain and a first N-type region in the first polycryatallir.e 
silicon film; 

selectively doping a low concentration P-type impurity into 
regions that become the source and the drain of the P-channel KOS 
transistor and the first polycrystallir.e silicon film other than 
the first P-type region and the first N-type region to form a low 
concentration P-type. source and drain and a second P-type region 
• in the first polycrystailine silicon film; 

depositing a third insulating filn on the semiconductor 
substrate; 

etching the third insulating film' by anisotropic dry etching 
to form side spacers cn side wails of the first polycrystallir.e 
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silicon film and the high melting pcint metal siiicide film; 

coping a high concentration N-type purity into regions that 
oecome the source and the drain of the N-chan.,el ,OS transistor 

■ i-r* r*»s's - or formed from tne first 
and a par- or an entire region ox tne res.s-o- 

N .;y F e polycrys-alline silicon region; and 

doping a high concentration P-type impurity into regions that 

o-rhArnel MOS transistor 
become the source and the arain of .he ?-char.nei 

■ _„ nf rh)1 resistor formed from the second 
and a part or an entire region of the resistor ^ 

P-type pclycrystallir.e silicon region. 

26. A method of manufacturing a complementary MC3 
semiconductor device as claimed in 1 ' 
comprising the steps of: 
forcing wells for defining respective regions of an N-channel 
MOS transistor end a P-chann.l MOS transistor in a semiconductor 
substrate ; 

forming an element isolating region on the semiconductor 

substrate; / 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
sexiconductor substrate; 

forming a first pclycrystallir.e silicon film on the 

semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the first polycrystaliine silicon film tc form a first N-type 
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poiycrystaiiine silicon region; 

selectively doping a high concentration F-type impurity into 
-_he first poiycrystaiiine silicon film to form a first F-type 
poiycrystaiiine silicon region; 

doping a low concentration ?-type irr.purity into an entire 
region of the first poiycrystaiiine silicon film to form a second 
P-typa poiycrystaiiine silicon region; 

forming a second insulating film on the first poiycrystaiiine 

silicon filir.; 

selectively removing the second insulating film on the first 
?-type region of the first poiycrystaiiine silicon film; 

forming a high melting point metal silicice film on the 
semiconductor substrate; 

performing heat treatment for the high melting point metal 
film, which contacts to the first poiycrystaiiine silicon film, 
to obtain a high melting point metal silicide. film; 

selectively removing non-reacted high melting point metal 
silicide film on the second insulating film; 

removing the- patterned second insulating fi In- 
forming a first insulating film on the high melting point metal 
silicice film and the first poiycrystaiiine silicon film; 

patterning the first insulating film, the first 
poiycrystaiiine silicon film and the high melting point ir.etal 
silicide film to form a gate electrode and a wiring formed from 



a lamination layer of the first ?-type region of the first 
poiycrystalline silicon film and the high melting point metal 
silicide film and a resistor formed from the first N-type region 
and the second P-type region of the first poiycrystalline silicon 
film; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the N-channel MO 5 
transistor in the semiconductor substrate; 

selectively coping a low concentration P-type impurity into 
regions that become the source and the drain of the P-char.nel MOS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the semiconductor 
substrate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first poiycrystalline 
silicon film and the high melting point metal silicide film; 

selectively removing the first insulating film on the 
resistor; 

doping a high concentration N-type impurity into regions that 
becor.e the source and the drain of the N-chanr.el KCS transistor 
and a part or an entire region of the resistor formed from the first 
N-type poiycrystalline silicon region; and 

doping a high concentration ?-type impurity into regions that 
become the source and the drain of the P-char.nei MOS transistor 



and a parr or an entire region of the resistor formed from the second 
p-type polycrystalline silicon region, 

27. A method cf manufacturing a complementary MQS 
semiconductor device as claimed in * claim, 1, 

, comprising the steps of: 

forming wells for defining respective regions of an N-chanr.el 
MCS transistor and a P-channei MOS transistor in a semiconductor 
substrate; 

forming an element isolating region cn the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate ; 

selectively doping a high concentration P-type impurity into 
the first polycrystalline silicon film to form a first ?-type 
polycrystalline silicon region; 

forming a seconcLinsulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
P-type region of the first polycrystalline silicon film; 

forming a high melting point metal siiicide film on the 
semiconductor substrate; 



performing heat treatment for the high melting point metal 
filer., which contacts to the first poiycrystalline silicon film, 
to obtain a high melting point metal siiicide film; 

selectively removing non-reacted high melting point metal 
siiicide film on the second insulating film; 

removing the patterned second insulating film; 
. forming a first insulating, film on the high melting point metal 
siiicide film and the first pclycrystalline silicon film; 

patterning the first insulating film,, the first 
poiycrystalline silicon film and the high melting point metal 
siiicide film to form a gate electrode and a wiring formed from 
a lamination layer of the first P-type region of the first 
poiycrystalline silicon film and the high melting point metal 
silicida film and a resistor region formed from the region other 
than the first P-type region of the first poiycrystalline silicon 
film; 

selectively removing the first insulating film on the resistor 
region; 

selectively doping a low concentration N-type impurity into 
regions that become the source and the drain of the M-channel MOS 
transistor and the first poiycrystalline silicon film other than 
the first P-type region tc form a low concentration N-type source 
and drain and a first N-type region in the first poiycrystalline 
silicon film; 
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selectively dcpir.g a low concentration ?-type impurity into 
recions that become the source and the drain of the ?-char.nel MOS 
transistor and the first polycrysta I lir.e silicon film other than 
the first P-type region and the first N-type region to fom a low 
concentration P-type source and drain and a second P-type region 
ir. the first polycrystalline silicon film; 

depositing a third insulating film on the semiconductor 
substrate; 

etching the third insulating film by anisotropic cry etching 
to form side spacers on side walls of the first polycrystalline 
silicon film and the high melting point metal siiicide film; 

doping a high concentration N-type impurity into regions that 
become the source and the drain of the S-chennei MOS transistor 
and a part or an entire region of the resistor formed f rom the first 
N-type polycrystalline silicon region; and 

doping a high concentration P-type impurity into regions that 
become the source and. the drain of the P-chanr.el MOS transistor 
and a part or an entire region of the resistor formed from the second 
?-type polycrystalline silicon region. 

28. A method cf manufacturing a complementary MOS 
semiconductor device as claimed in- claim 1, 

-, comprising the steps of: 

forming wells for defining respective regions of an N- channel 
MOS transistor and a P-chanr.ei MOS transistor in a semiconductor 
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substrate; 

forming an element isolating region or. the semiconductor 

substrate- 
forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

• forming a first polycrystallir.e silicon film on the 
semiconductor substrate; 

doping a high concentration ?-type impurity into an entire 
region of the first polycrysrallme silicon film to form a first 
P-type region in the first polycrystalline silicon film; 

forming a high melting F oint metal silicide film on the first 
poiycrystalline silicon film; 

forming a first insulating film on the high melting point metal 

silicide film; 

patterning the first insulating film, the high melting point 
metal silicide film and the first poiycrystalline silicon film of 
the first F-type region tc form a gate electrode and a wiring? 

selectively dop_ing a low concentration N-type impurity into 
regions that become the source and the drain of the N-chanr.el MOS 
transistor in the semiconductor substrate; 

selectively doping a low concentration ?-typ« imparity into 
regions that become zhe source and the drain of the P-char.nel >JOS 
transistor in the semiconductor substrate; 
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depositing a third insulating film on ".he semiconductor 
substrate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side walls of the first poiycrystalline 
silicon film and the high melting point metal silicice film; 

forming a second poiycrystalline silicon film cn the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second poiycrystalline silicon film to form a first N-type 
pclycrystallir.e silicon region; 

•doping a low concentration P-rype impurity into an entire 
region of the second poiycrystalline silicon film to form a second 
?-type poiycrystalline silicon regicn; 

patternina the second poiycrystalline silicon film to form 
a resistor; 

selectively doping a high concentration N-type impurity into 
regions that become the source and' the drain of the ^-channel MOS 
transistor and a part or er. entire region of the resistor formed 
from the first N -type_region of the second poiycrystalline silicon 
region; and 

selectively doping a high concentration P-type impurity into 
regions that become the source and the drain of the P-channei MOS 
transistor and a part or an entire region of the resistor formed 
from the second ?-type region cf the second poiycrystalline silicon. 
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29. A method of manufacturing a complementary MOS 
semiconductor device as claimed in clai* 1. 

. , comprising "he steps of: 

forming wells for defining, respective regions of an N-channel 
MOS transistor and a ?-channel KOS transistor in a semiconductor 
substrate; 

forming an element isolating region on "he semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
coping an impurity for controlling a threshold value into the 

semiconductor substrate; 

forming a first polycrystalline silicon film on the 

semiconductor substrate; 

dcpir.g a high concentration P-type irrpurity into an entire 
region of "he first polycrystalline silicon film to form a first 
?-type region in the first polycrystalline silicon film; 

forcing a high melting point raetal film on the first 
polycrystalline silicon film; 

performing heatr treatment for the high melting point metal 
filir., which contacts ~o the first polycrystalline silicon film, 
-o obtain a high melting point raetal silicice film; 

forming a firs;: insulating film on the high melting point metal 
silicide film; 

patterning the first insulating film, the high melting point 



metal silicide film and the first polycrystalline silicon tc fern 
a gate electrode and a wiring; 

selectively doping a low concentration K-type impurity into 
regions that become the source and the drain of the N-channel MCS 
transistor in the semiconductor substrate; 

selectively doping a low concentration ?-type impurity into 
regions that become the source and the drain of the P-char.ne 1 KOS 
transistor in the semiconductor substrate; 

depositing a third insulating film on the semiconductor 

substrate; 

etching the third insulating film by anisotropic dry etching 
to form side spacers on side wails of the first noncrystalline 
silicon film and the high melting point metal silicide film; 

forming a second polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystalline silicon film to form a first N-type 
polycrystalline silicon region; 

doping a low concentration ?-type impurity into an entire 
region of the second polycrystalline silicon film to form a second 
p-type polycrystalline silicon region; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a high concentration N-type impurity into 
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regions that become the source and the drain of the N-channel MOS 
transistor and a part cr an entire region cf the resistor formed 
f rom the first N-type region cf the second noncrystalline silicon 
region; and 

selectively doping a high concentration P-type impurity into 
regions that become the source and the drain of the P-channel MOS 
..transistor and a part or an entire region of the resistor formed 
from the second ?-type region of the second poiycrystalline silicon. 

30. A rr.enhod of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, / comprising 

tne steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MCS transistor m a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value intc the 
semiconductor substrate; 

forming a first poiycrystalline silicon film on the 

semiconductor substrate,- 

selectiveiy doping a lew concentration N-type impurity into 
the first poiycrystalline silicon film to form a first N-type 
poiycrystalline silicon region; 
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selectively cicping a high concentration P-ty?e impurity into 
zhe first polycrystaliine silicon film to form a first P-type 
polycrystaliine silicon region in the first polycrystaliine silicon 
film; 

doping a low concentration ?-type impurity into an entire 
region of the first polycrystaliine silicon film to form a second 
P-type polycrystaliine silicon region in the first polycrystaliine 
silicon film; 

patterning the first polycrystaliine silicon film to form a 
gate electrode and a wiring formed from the first P-type region 
of the first polycrystaliine silicon film and a resistor formed 
from the first N-type region and the second ?-type region of the 
first polycrystaliine silicon film; 

doping a low concentration N-type impurity into the 
semiconductor substrate so that a source and a drain overlap a gate 
electrode of the N-channel MOS transistor in a planar manner 

selectively doping a low concentration ?-type impurity into 
the semiconductor substrate so that both a source and a drain or 
only the drain side thereof overlap a gate electrode of the ?- 
channel MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region cf the first polycrystaliine silicon film *nd the 
source and drain regions net overlapping the gate electrode of the 



34 



N-channel MOS transistor in a planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor fcrned from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-chanr.el MOS transistor in e planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

31, A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim ■ i r * comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semi conductor substrate; 
doping an impurity for controlling a threshold value into the 

semiconductor substrates- 
forming a first polycrystalline silicon film on the 

semiconductor substrate; 

selectively doping a high concentration ? -type impurity into 

the first polycrystalline silicon film to form a first ?-type 
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polycrystailine silicon region in the first polycrystaliir.e silicon 
f ilm; 

patterning the first polycrystailine silicon film to for* a 
gate electrode and a wiring formed from the first P-type region 
t the first polycrystailine silicon film and a resistor formed 
from the region other than the first ?-type region of the first 
polycrystaliir.e silicon film; 

selectively coping a low concentration N-type impurity into 
the first polycrystailine silicon film other than the semiconductor 
substrate and the first ?-type region where the source and the drain 
overlap the gate electrode of the N-channel MOS transistor in a 
planer manner to form first N-type regions in the low concentration 
N-type source and drain and the first polycrystaliir.e silicon film; 

selectively doping a low concentration ?-type impurity into 
the first polycrystaliir.e silicon film other than the semiconductor 
substrate, the first P-cype region and the second N-type region 
where both the source and the drain or only the drain side thereof 
overlaps the gate electrode of the P-channel MOS transistor in a 
planer manner to form second P-type regions in the lew concentration 
source and drain cr only drain of the ?-channel MOS transistor and 
the first pciycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a parr or an entirs region of the resistor formed froir. the firs- 

N-cype region of the first polycrystailine silicon film and the 



source and drain regions not overlapping the gate electrode of the 
-channel MOS transistor in a planer manner; and 

selectively doping high concentration ?-type impurities into 
part or an entire region of the resistor formed from the second 
'-type region of the firsr pclycrystalline silicon film and the 
■egicn where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner cr 
the region where the source side thereof overlaps the gate electrode 
ir. the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

32. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim. 1, / comprising 

the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a ?-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

coping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into the first 
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noncrystalline silicon filmzc form a first P-type poiycrystaliine 
silicon region in the first poiycrystaliine silicon film; 

patterning the first poiycrystaliine silicon film to form a 
gaze electrode and a wiring formed from -the first P-type region; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second poiycrystaliine silicon film or. the 
semiconductor substrate; 

selectively doping a low concentration N-typa impurity into 
the second poiycrystaliine silicon film to form a first N-type 
region in the second poiycrystaliine silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second poiycrystaliine silicon film to form a second 
P-type region in the second poiycrystaliine silicon film; 

patterning the second poiycrystaliine silicon film to form 
a resistor; 

coping a low concentration N-type impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel MOS transistor in a planar 
manner; 

doping a low concentration ?-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlap the gate electrode of the 
P-channel MOS transistor m the planar manner; 




selectively doping a high concentration N-type impurity into 
a part cr an entire region of the resistor fcrrr.eci from the first 
N-type region cf the second poiycrystalline silicon film and the 
source and drain regions nor overlapping the gate electrode of the 
N-channei MOS transistor in a planer manner; and 

selectively coping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-tyce regicn of the second poiycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the ?-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does net overlap 
the gate electrode in the planar manner. 

33. A method of manufacturing a complementary KOS 
semiconductor device as claimed in claim. 1/ comprising 
the steps of: 

forming wells for defining respective regions of an N-channel 
mos transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold value into the 
semiconductor substrate; 
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forming a first polycrystalline silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into the first 
noncrystalline siJ iccn film to form a first P-type poiycrys talline 
silicon region in the first polycrystalline silicon film; 

patterning the first polycrystalline silicon film to form a 
gate electrode and a wiring formed from the first P-type region; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystalline silicon film on the 
semiconductor substrate; 

patterning the second polycrystalline silicon film to form 

a resistor; 

selectively doping a low concentration N-type impurity into 
the region where source and the drain overlap the gate electrode 
of the N-channei MOS transistor in a planer manner and the second 
polycrystalline silicon film to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystalline silicon film; 

selectively doping a low concentration F-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the F-channel MOS 
transistor in a planer manner and the second polycrystalline silicon 
filn to simultaneously form second ?~type regions in the low 
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concentration source and drain or drain of the ?-channel MOS 
transistor and the second polycrystalline silicon film; 

selectively doping a high concentration K-cype impurity into 
a part or en entire region of the resistor formed frcm the first 
K-type region of the second pclycrystallm.e silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in a planer manner; and 

selectively doping high concentration ?-typ« impurities into 
a part or an entire region of the resistor formed from the second 
P-type region cf the second polycrystalline silicon film and the 
region uhere both the source and the drain do not overlap the gate 
electrode .of the P-channel MOS transistor in e planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof dees not overlap 
the gate electrode in the planar manner. 

34. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim 1, ■> comprising 

the steps cf: 

forming wells for defining respective regions cf an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region or. the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 
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doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first pclycrystalline silicon film or. the 
semiconductor substrate; 

selectively doping a lew concentration N-type impurity into 
the first poiycrystaiiine silicon film to fcrm 5 first N-type 
pclycrystalline silicon region in the first pclycrystalline silicon 
fiin; 

seiectively doping a high concentration P-type impurity into 
the first poiycrystaiiine silicon film to fcrm a first ?-type 
poiycrystaiiine silicon region in the first pclycrystalline silicon 
film; 

doping a low concentration ?-type impurity into an entire 
region cf the first poiycrystaiiine silicon film to form a second 
P-type poiycrystaiiine silicon region in the first poiycrystaiiine 
silicon film; 

forming a second insulating film on the first poiycrystaiiine 
silicon film; 

selectively removing the second insulating film on the first 
p-type region of the first pclycrystalline silicon filra; 

forming a high melting point metal silicide film on the 

semiconductor substrate; 

selectively removing the high melting point silicide film on 
the patterned second insulating film and in the vicinity thereof; 
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removing the patterned second insulating film; 
patterning the first polycrystalline silicon film and the high 
melting point metal silicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first P-type region 
cf the first polycrystalline silicon film and the high melting point 
xetal silicide fil* and a resistor region formed from the first 
N-type region of the first polycrystalline silicon film and the 
second ?-rype region; 

doping a low concentration N-type impurity in-o the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode cf the N-channel type KOS transistor in the planar 



manner; 



doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlaps the gate electrode of the P-type 
MOS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part cr an entire region cf the resistor formed from the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
?-type region cf the first polycrystalline silicon film and the 
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region where both the source and the drain do not overlap the gate 
electrode of the P-chann.ei KOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof dees not overlap 
the gate electrode in the planar manner. 

35. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim .1, / comprising 

the stsp3 cf: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first poiycrystalline silicon film or. the 
semiconductor substrate; 

selectively doping a high concentration ?-type impurity into 
the first poiycrystalline silicon film to form a first ?~type region 
in the first poiycrystalline silicon film; 

forming a second insulating film on the first poiycrystalline 
silicon fiim; 

selectively removing the second insulating film on the first 
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P-type region of the first poiycrystalline silicon film; 

forming a high melting point metal siiicide film on the 

semiconductor substrate; 

selectively removing the high melting point siiicide film or. 
the patterned second insulating film and ir. the vicinity thereof; 

removing the patterned second insulating film; 

patterning the first: poiycrystalline silicon film and the high 
melting point metal siiicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first P-type region 
of the first poiycrystalline silicon film and the high siting point 
ir.etal .siiicide film and a resistor region formed from the region 
ether than the first P-type region of the first poiycrystalline 
silicon, film; 

selectively doping a low concentration N-type impurity into 
the region where the source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the first 
poiycrystalline silicon film other than the first F-type region 
to simultaneously form first 3-type regions in the low concentration 
source and drain of the N-chanr.el MOS transistor and the first 
poiycrystalline silicon film; 

selectively doping a lew concentration P-type impurity into 
the region where both the source and the drain or only the drain 
sice thereof overlaps the gate electrode of the P-channel MCS 
transistor in a planer manner and the first poiycrystalline silicon 
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film ether than the first ?-type region and the first N-type region 
tc simultaneously form second ?-type regions in the low 
concentration source and drain or only drain of the ?-char..nel NOS 
transistor and the first polycrystalline silicon film; 

selectively doping a high ccncentxaticn N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type regicr. cf the first polycrystalline silicon film and the 
source and drain regions net overlapping the gate electrode of the 
S-channei MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or ar. entire region of the resistor formed from the second 

P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 

electrode of the P-chanr.el KOS transistor in a planer manner or 

the region where the source side thereof overlaps the gate electrode 

ir. a planar manner and only the drain side thereof does not overlap 

the gate electrode in the planar manner. 

36. A method of manufacturing a complementary MOS 

semiconductor device as claimed in claim, 1, , comprising 

the steps cf: 

forming wells for defining respective regions of an N-channei 
MOS transistor and a ?-chanr.el MOS transistor in a semiconductor 
substrate; 

forming an element isolating region or. the semiconductor 
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substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity- into 
the first polycrystalline silicon f iim to form a first N-type region 
in the first polycrystalline silicon film;. 

selectively doping a high concentration ?-type impurity into 
the first polycrystalline silicon film to form a first P-type 
polycrystalline silicon region in the first polycrystalline silicon 
film; 

doping a low concentration P-type impurity into ar. entire 
region of the first polycrystalline silicon film to form a second 
P-type polycrystalline silicon region in the first polycrystalline 
silicon film; 

forming a second insulating film on the first polycrystalline 
silicon film; 

selectively removing the second insulating film on the first 
F-type region of the first polycrystalline silicon film; 

forming a high melting point metal film on the semiconductor 
substrate ; 

performing heat treatment for the high melting point metal 



film, which contacts to the first pclycrys tallir.e ■ silicon film, 
to obtain a high melting point metal silicice film; 

selectively removing non-reacted high melting point film on 
the second insulating film; 

removing the patterned second insulating film; 

patterning the first polycrystalline silicon film and the high 
melting point metal film 'to form a gate electrode and a wiring formed 
from a lamination layer of the first P-type region of the first 
polycrystalline silicon film and the high melting point metal 
silicide film and a resistor region formed from -he first N-type 
region of the first polycrystalline silicon film and the second 
P-type region; 

coping a low concentration N-type imparity into the 
semiconductor substrate so that "he source and the drain overlap 
the gate electrode of the N-channel type MOS transistor in the planar 
manner; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
only the drain side thereof overlaps the gate electrode of the P-type 
MCS transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part cr an entire region of the resistor formed from the first 
N'-type region of the /first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
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^-channel MOS transistor in the planer manner; and 

selectively doping high concentration ?-type impurities into 
a part cr an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode cf the P-channel KOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

37. A method of manuf acturing a compl ement ary MOS 
semiconductor device as claimed in claim. 1, comprising 
the steps of: 

forming wells fcr defining respective regions of an N-channel 
MOS transistor and a P-channei MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

selectively doping a high concentration ?-type impurity into 
the first polycrystalline silicon film to form a first P^type region 




in the firs" polycrystaiiine silicon film; 

forming a second insulating film on the first polycrys taliine 
silicon film; 

selectively removing the second insulating film on the first 
?-type region of the firs- polycrys taliine silicon film; 

forming a high melting point metal film on the semiconductor 
substrate; 

performing heat treatment for the high melting point metal 
film, which contacts to the first polycrystailine silicon film, 
to obtain a high melting point metal silicicie film; 

selectively removing non-reacted high melting point film on 
the second insulating film; 

removing the patterned second insulating film; 

patterning the first pclycrystalline silicon film and the high 
melting point metal silicide film to form a gate electrode and a 
wiring formed from a lamination layer of the first ?-type region 
of the first polycrys taliine silicon. film and the high melting point 
metal silicide film and a resistor region formed from the region 
other than the first P-type region of the first polycrystalline 
silicon film; 

selectively doping a low concentration N-type impurity into 
the regicn where the source and the drain overlap the gate electrode 
of the M-channel M0S transistor in a planer manner and the first 
pclycrystalline silicon film other than the first ?-type region 
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to simultaneously form first N-type regions m the low concentration 
source and drain of the N-channel MCS transistor and the first 
polycrystalline silicon film; 

selectively doping a low concentration F-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the P-channel MOS 
transistor in a planer manner and the first polycrystalline silicon 
film other than the first P-type region and the first N-type region 
to simultaneously form second ?-type regions in the low 
concentration source and drain or only drain of the ^-channel MOS 
transistor and the first polycrystalline silicon film; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the first polycrystalline silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor formed from the second 
P-type region of the first polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the ?~channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in a planar m&nner and only the drain side thereof does not overlap 
the gate electrode in the planar manner . 
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38. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim.- I, / comprising 

che steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a ?-channei MOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor, 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal silicide film on the first 
polycrystalline silicon film; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 
a wiring formed frcm a lamination layer o£ the first P-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor 
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substrate; 

forming a second polycrystaliine silicon film on the 
semiconductor substrate; 

selectively doping a lew concentration N-type impurity into 
the second polycrystaliine silicon film to form a first N-type 
region in the second polycrystaliine silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrys talline silicon film to form a second 
P-type region in the second pclycrys talline silicon film; 

patterning the second polycrystaliine silicon film to form 
a resistor; 

doping a low concentration N-type impurity into the 
semiconductor substrate 20 that a source and a drain overlap a gate 
electrode of the N-channel KOS transistor in the planar manner; 

selectively doping a low concentration ?-type impurity into 
the semiconductor substrate so that both a source and a drain or 
only the drain side thereof overlaps a gate electrode of the 
F-channei MCS transistor in the planar manner; 

selectively doping a high concentration N-tyce impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrystaliine silicon film and the 
source and drain regions not: overlapping the gate electrode of the 
N-channei M05 transistor in the planer manner; ar.d 

selectively doping high concentration ?-type impurities into 
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a part or an entire region of the resistor formed from the second 
P-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do net overlap the gate 
electrode ci the ?-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof dees not overlap 
ths'gate electrode in the planar manner. 

39. h method cf manufacturing a complementary MOS 
semiconductor device as claimed in claim, 1, comprising 
the steps of: 

forming wells for defining respective regions of an N-channei 
KOS transistor and a F-channel MOS transistor in a semiconductor 
substrate; ' 

forming an element isolating region or. the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first polycrystalline silicon film on the 
semi conductor substrate; 

doping a high concentration P-type impurity into the first 
polycrystalline silicon film to form a first P-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal silicice film on the first 
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polycrystalline silicon film; 

patterning the high melting point metal silicide film and the 
first polycrystalline silicon film to form a gate electrode and 
a wiring formed from a lamination layer of the first ?-type region 
of the first polycrystalline silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor., 
subs trate; 

forming a second polycrystalline silicon film on the 
semi conductor substrate ; 

patterning the second polycrystalline silicon film to form 
a resistor; 

selectively doping a low concentration N-type impurity into 
the region where the source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the second 
polycrystalline silicon film to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystalline silicon film; 

selectively doping a low concentration P-type impurity into 
the region where both the source and the drain or only the drain 
side thereof overlaps the gate electrode of the ?-channel MOS 
transistor m a planer manner and the second polycrystalline silicon 
film to simultaneously form second P-type regions in the lov; 
concentration source and drain or the drain of the P-channel MCS 



transistor and the second polycrystailine silicon film; 

selectively doping a high concentration N-type impurity into 
a part cr an entire region of the resistor formed from the first 
N-type region of the second polycrystailine silicon film and the 
source and drain regicns not overlapping the gate electrode of the 
N-channel MOS transistor in the planer manner; and 

selectively doping high concentration P-type impurities into 
a part cr an ent.re region of the resistor formed from the second 
P-type region of the second polycrystailine silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel M05 transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

40. A method of manufacturing a complementary MOS 
semiconductor device as claimed in claim. 1 .' , comprising 

the steps of; 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel MOS transistor in a semiconductor 
substrate/ 

forming an element isolating region or. the semiconductor 
substrate ; 

forming a gate insulating film on the semiconductor substrate; 
doping an impurity for controlling a threshold valueinto the 
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■ semiconductor sabsirate; 

forming a first polycrystaliine silicon film on the 
semiconductor substrate; 

doping a high concentration p-type impurity into the first 
polycrystaliine silicon film to form a first F~type region in the 
first polycrystaliine -silicon film; 

forming a high melting point metal film on the first . 
polycrystaliine silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts the first polycrystaliine silicon film, to 
obtain a high melting point metal silicide film; 

patterning the high melting point mst£l silicide film and the 
first polycrystaliine silicon film to form a gate electrode and 
a wiring formed from a lamination layer of the first P-type region 
of the first polycrystaliine silicon film and the high melting point 
metal silicide film; 

forming a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystaliine silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystaliine silicon film to form the first N-type 
region in the second polycrystaliine silicon film; 

doping a low concentration P-type impurity intc an entire 



region of the second polycrystalline silicon film to form a second 
?-type region in the second polycrystalline silicon film; 

patterning the second polycrystalline silicon film to form 
a resistor; 

doping a low concentration S-type impurity into the 
semiconductor substrate so that the source and the drain overlap 
the gate electrode of the N-channel' MOS transistor in a planar 
manner; 

doping a low concentration P-type impurity into the 
semiconductor substrate so that both the source and the drain or 
the drain overlaps the gate electrode of the ?-channei MOS 
transistor in the planar manner; 

selectively doping a high concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region of the second polycrystalline silicon film and the 
source and drain regions net overlapping the gate electrode of the 
N-channel KOS transistor in the planer manner; and 

selectively doping high concentration ?-type impurities into 
a part or a a entire region of the resistor formed from the second 
?-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
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the gate electrode in the planar manner. 

41. A method of manufacturing a complementary KOS 
semiconductor device as claimed in claim 1, , comprising 

the steps of: 

forming wells for defining respective regions of an N-channei 
MQS transistor and a P-channel MC3 transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate; 

forming a first pclycrystalline silicon film on the 
semiconductor substrate; 

doping a high concentration P-type impurity into the firsi 
poiycrystalline silicon film to form a first ?-type region in the 
first polycrystalline silicon film; 

forming a high melting point metal film on the first 
pclycrystalline silicon film; 

performing heat treatment for the high melting point metal 
film, which contacts the first polycrystaliine silicon film, to 
obtain a high melting point metal silicice film; 

patterning the high melting point metal silicide film and the 
first pclycrystalline silicon film to form a gate electrode and 



a wiring formed from e lamination layer cf the first ?-type region 
of the first polycrystailine silicon film and the high melting point 
metal silicide film; 

forcing a fourth insulating film on the semiconductor 
substrate; 

forming a second polycrystailine silicon film on the 

semiconductor substrates- 
patterning the second polycrystailine silicon film zo form 

a resistor; 

selectively doping a low concentration N-type impurity into 
the region where source and the drain overlap the gate electrode 
of the N-channel MOS transistor in a planer manner and the second 
polycrystailine silicon film, to simultaneously form first N-type 
regions in the low concentration source and drain of the N-channel 
MOS transistor and the second polycrystailine silicon film; 

selectively doping a low concentration ?-type impurity into 
the region where both the source and the drain cr only the drain 
side thereof overlaps the gate electrode of "he P-channel MOS 
transistor in a planer manner and the second polycrystailine silicon 
film to simultaneously form second P-type regions in the low 
concentration source and drain or drain of the P^channel MOS 
transistor and the second polycrystailine silicon film; 

selectively doping a low concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 



N-type region of the second polycrystalline silicon film end the 
source and drain regions not overlapping the gate electrode of the 
X-channel MCS transistor in the planer manner; and 

selectively doping high concentration F-type impurities into 
a part or an entire region of the resistor formed from "he second 
F-type region of the second polycrystalline silicon film and the 
region where both the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain 3ide thereof does not overlap 
the gate electrode in the planar manner. 

42. A method of manufacturing a complementary MCS 
semiconductor device as claimedin claim I, comprising 
the steps of: 

forming wells for defining respective regions of an N-channel 
MOS transistor and a P-channel KOS transistor in a semiconductor 
substrate; 

forming an element isolating region on the semiconductor 
substrate; 

forming a gate insulating film on the semiconductor substrate; 

doping an impurity for controlling a threshold value into the 
semiconductor substrate ; 

forming a first polycrystalline silicon film cn the 
semiconductor substrate; 
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doping a high concentration ?-type impurity m;o an entire 
region of the first polycrystailine silicon film to form a first 
p-type region in the first polycrystailine siliccr. film; 

forming a high melting point metal siiicide film on the first 
polycrystailine silicon film; 

forming a first insulating film on th high melting point metal 
siiicide film; 

patterning the first insulating film, the high melting point 
metal siiicide film and the first polycrystailine silicon film to 
form a gate electrode and a wiring; 

forming a fourth insulating film on the semiconductor 
substrate ; 

forming a second polycrystailine silicon film on the 
semiconductor substrate; 

selectively doping a low concentration N-type impurity into 
the second polycrystailine silicon film to form a first N-type 
region in the second polycrystailine silicon film; 

doping a low concentration P-type impurity into an entire 
region of the second polycrystailine silicon film to form a second 
P-type region in the second polycrystailine silicon film; 

patterning the second polycrystailine silicon film to form 
a resistor; 

selectively doping a low concentration N-type impurity into 
the semiconductor substrate so that both a source and a drain or 
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only the drain side thereof overlaps Che gate electrode of the 
N-cnannel MCS transistor in a planar manner; 

selectively doping a low concentration P-type impurity into 
the semiconductor substrate so that both the source and the drain 
or only the. drain side thereof overlaps the gate electrode of the 
?~channel MOS transistor ir. the planar manner; 

selectively doping a low concentration N-type impurity into 
a part or an entire region of the resistor formed from the first 
N-type region cf the second polycrystailine silicon film and the 
source and drain regions not overlapping the gate electrode of the 
N-channel M3S transistor in the planer manner, or the region where 
the source side thereof overlaps the gate electrode in a planar 
manner and only the drain side thereof does not overlap the gate 
electrode in the planar manner; and 

selectively doping high concentration P-type impurities into 
a part or an entire region of the resistor forced from the second 
?-type region of the second polycrystailine silicon film and the 
region where bcth the source and the drain do not overlap the gate 
electrode of the P-channel MOS transistor in a planer manner or 
the region where the source side thereof overlaps the gate electrode 
in the planar manner and only the drain side thereof does not overlap 
the gate electrode in the planar manner. 

43. A complementary MCS semiconductor device according to 
claim 1, \ ■ * , wherein the semiconductor 
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substrate is a\P-type semiconductor substrate, and regions of the 
X -channel MOS transistor and the ?-channeL MOS transistor are 
defined by formirAan N-type well, respectively. 

44. A complementary MOS semiconductor device according to 

. claim i, , wherein the semiconductor 

substrate is a P-type semiconductor substrate, and regions of the 
N-channei MOS transistor and the P-channel MOS transistor are 
defined by forming an N-type well and a P-type well, respectively. 

45, A complementary MCS semiconductor device according to 

. claim I, ". , . ' , wherein the semiconductor 

substrate is an N-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channei MOS transistor are 
defined by forming a P-type well, respectively. 

4 6. A complementary MOS semiconductor device according to ; 
claim.. 1 ; , wherein the semiconductor 

substrate is an N-type semiconductor substrate, and regions of the 
N-channel MOS transistor and the P-channel MOS transistor are 
.defined by forming an N-type well and a P-type well, respectively. 

47, A method of manufacturing a complementary HOS 
semiconductor device according to ^ - claim 18 , wherein 
the semiconductor substrate is a P-type semiconductor substrate, 
and regions of the N-channel MOS transistor and the F-channel MOS 
transistor are defined by forming an N-type well, respectively. 

48. A method of manufacturing a complementary MOS 
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semiconductor device according .to claim 18 , wherein 

the semiconductor substrate is a P-type semiconductor substrate, 
and regions cf the N-channel MOS transistor and the ?-channel MOS 
transistor are defined by forming an N-type well and a P-type well, 
respectively . 

49. A method of manufacturing a complementary MGS 
semiconductor device according to claim: IS wherein 

the semiconductor substrate is an N-type semiconductor substrate, 
and regions of the N-c'nannel MOS transistor and the F-channel MOS 
transistor are defined by forming a P-type well, respectively. 

5.0. A method of manufacturing a complementary MOS 
semiconductor device according to . claim 18 , wherein 

the semiconductor substrate is an N-type semiconductor substrate, 
and regions of the N-channel MOS transistor and the ?-channei MOS 
transistor are defined by forming an N-type well and a ?-type well, 
respectively. 

51. A method of manufacturing;' a complementary MOS 
semiconductor device according to claim. 18 \. , wherein the step 
of forming the element isolating region on the semiconductor 
substrate is performed by a LOCOS method* 

52- A method cf manufacturing a complementary KOS 
semiconductor device according to claim IS , wherein the step 

of forming the element isolating region on the semiconductor 
substrate is performed by a shallow trench isoiaticn method. 
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53. A method of manufacturing a complementary MCS 
semiconductor device according to claim ■ 15 , wherein 
the step of doping imparities for the threshold control is performed 
by an ion injection method, and the impurity for the threshold 
control of the N-channel MCS transistor is arsenic or phosphorous. 

54. A complementary MOS semiconductor device according to ■ a 
claim. 1, ' \ .. / wherein the first polycrystaliine 

silicon is formed by a ohemical vapor deposition method. 

55. A complementary rcps semiconductcr device according to 
claim 1 • . wherein the second polycrystaliine silicon is formed 
by a chemical vapor deposition method or a sputtering method, 

56. A method of manufacturing a complementary MOS 
semiconductor device according to claims IB : , wherein 
the first polycrystaliine silicon is formed by a chemical vapor 
deposition method. 

57. A method of manufacturing a complementary MOS 
semiconductor device according to , claim 19, 

. . . wherein the second polycrystaliine 

silicon is formed by a chemical vapor deposition method or, a 
sputtering method. 

58. A method of manufacturing a complementary MOS 
semiconductor device according to claim ■ 18 , wherein the first 
P-type region of the first polycrystaliine silicon is formed by 
an ion injection method using boron or B? 2 as impurities, a 
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pre-cepcsition and drive-ir. method in an electric furnace using 
boron as an impurity or a molecular layer doping method using boron 
as the iir.purity. 

59. A nethod of manufacturing a complementary MOS 



?-type region of the first polycrystaliine silicon is performed 
by a chemical vapor deposition method for depositing 
polycrystaliine silicon and simultaneously doping boron as an 
iir.purity. 

60. A method of manufacturing a complementary KOS 
semiconductor device according to - claim 18, 

, wherein the first insulating film is a silicon oxide film formed 
by a chemical vapor deposition method or a thermal oxidization 
method and has a film thickness in a range cf 1000 A to 2000 A. 

61. A method of manufacturing a complementary HQS 
semiconductor device according to .. claim. 18, 

.. , wherein the first insulating film is a silicon cxide film formed 
by a chemical vapor deposition method and has a film thickness in 
a range of 1000 A to 2000 A. 

62. A method of manufacturing a complementary MOS 
semiconductor device according to '.claim; 21 .wherein 
a lower layer cf the first insulating film is a silicon oxide film 
formed by a chemical vapor deposition method or a thermal 



semiconductor device according to 



claim 19, 



, wherein the step of f 



orming the first 
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oxidization method; an upper layer thereof is formed by the chemical 
vapor deposition method; and a total film thickness cf the first 
insulating is in a range of 1000 A to 3000 A. 

63. A method of manufacturing a complementary KOS 
semiconductor device according :o . claim' 24 • 

.', wherein the second insulating film is formed by a chemical 
vapor deposition method and has a film thickness in a range of .1000 
A to 4000 A. 

64. A method of manufacturing a complementary MCS 
semiconductor device according to * , claim- 21 wherein 
the third insulating film is a silicon oxide film formed by a 
chemical vapor deposition method and has a total film thickness 
in a range of 2000 A to 6CC0 A. 

65. A complementary MOS semiconductor device according to 
claim 1 , wherein the high melting point metal silicide is formed 
by a chemical vapor deposition method or a sputtering method. 

66. A method of manufacturing a complementary MCS 
semiconductor device according to - ; claim 19, 

wherein the high melting point netai silicide 
is formed by a chemical vapor deposition method or a sputtering 
method. 

67. A method cf manufacturing a complementary MOS 
semiconductor device according to claim: 20, 

• • ' / wherein the high melting point metal is cobalt or titanium 
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formed by a sputtering method and has a film thickness in a range 

of 100 A to 500 A. 

68. A semiconductor device, wherein, _n a reference voltage 
circuit in which a gate and a drain of an enhancement NKOS transistor 
in which the gate and the drain are short-circuited, are connected 
to a gate and a source of a depletion NMOS transistor in which the 
gate and the source are short-circuited, and the connection .node 
is used as an output, node, the polarities of gate electrodes of 
the enhancement NKOS transistor and the depletion NMOS transistor 
are a P-type. 

69. A semiconductor device, wherein, in a reference voltage 
circuit in which a source of an enhancement NMOS transistor in which 
the gate and the drain are short-circuited, is connected to a drain 
of a depletion NMOS transistor in which the gate and the source 
are short-circuited, and the connection node is used as an output 
node, the polarities of gate electrodes of the enhancement NMOS 
transistor and the depletion NKOS transistor are a P-type. 

70. A semiconductor device, wherein, in a reference voltage 
circuit in which a gate and a drain of an enhancement NMOS transistor 
in which the gate and the drain are short-circuited, are connected 
to a source of a depletion NKOS transistor in which a gate is 
short-circuited with a source of the enhancement NMOS transistor 
and the connection node is used as an output node, the polarities 
of gate electrodes cf the enhancement NMOS transistor and the 
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depletion NMOS transistor are a F-type. 

71. A semiconductor device, wherein, ir. a reference voltage 
circuit in which: a drain of a depletion NMOS transistor in which 
a gate and a source are short-circuited is connected tG a drain 
and a gate of a first enhancement PMOS transistor in which a source 
is connected to a power supply; a drain of a second enhancement 
PMOS transistor in which a source is connected to a power supply 
and a gate is connected commonly to the first enhancement PMOS 
transistor is connected to a gate and a drain of an enhancement 
NMOS transistor in which the gate and the draLTi are short-circuited; 
and the connection nocie is used as an- output node, the polarities 
of gate electrodes of the enhancement NMOS transistor and the 
depletion NMOS transistor are a P-type. 

72. A semiconductor device, wherein, in a reference voltage 
circuit in which: a drain of a first depletion NMOS transistor in 
which a gate and a source are short-circuited, is connected to a 
gate and a source of a second depletion NMOS transistor in which 
the gate and the source are short-circuited; a drain of the second 
depletion NMOS transistor is connected to a power supply; the source 
of the first depletion NMOS transistor is connected to an 
enhancement NMOS transistor in which a gate and a drain are 
shcrt-circuited; and the connection node is used as an output node, 
the polarities of gate electrodes of the enhancement NMOS transistor, 
the first depletion NMOS transistor, and the second depletion NMOS 
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transistor are a ?-type. 

73. A semiconductor device, wherein, in a reference voltage 
circuit in which: a gate and a drain cf an enhancement NMOS 
transistor in which the gate and the drain are short-circuited, 
are connected with a source of a first depletion NMOS transistor 
in which a gate is connected to a source of the enhancement NMOS 
transistor; a drain of the first depletion NMOS transistor is 
connected to a gate and a source of a second depletion NMOS 
transistor in which the gate and the source ara short-circuited; 
a drain of the second depletion NMOS transistor is connected to 
a power supply; and the connection node of the drain of the 
enhancement NMOS transistor and the source cf the first depletion 
NMOS transistor is used as an output node, the polarities of gate 
electrodes of the enhancement NMOS transistor, the first depletion 
NMOS transistor, and the second depletion NMOS transistor are a 
P-type. 
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